Diabetes is the most common metabolic disease worldwide. One of the clinical features of diabetes type 1 is the weight loss. The weight loss is a very serious issue in the management and treatment of diabetes, especially diabetes type 1, which should be paid special attention. The present study was aimed to evaluate the effect of Kombucha prepared from green tea on weight of diabetic rats. This animal experimental study was conducted on 30 Wistar rats that have been diabetic by injecting 120 mg/kg of alloxan. The animals were randomly divided into three groups: 1) control group; 2) group receiving green tea; 3) diabetic group receiving Kombucha prepared from green tea. group 2, group 3, and control group were gavaged respectively with green tea brewed, Kombucha prepared from green tea and 5 ml/kg water daily for four weeks. Then, the amounts of the rats' weight were measured. weight in the control than diabetic groups receiving the green tea and Kombucha prepared from green tea significantly decreased. Also, at the end of the study the weight in the group receiving the green tea of Kombucha prepared from green tea compared to the group receiving the green tea was significantly more. The consumption of the green tea and the Kombucha prepared from green tea could prevent the weight loss process in diabetic rats. Consumption of green tea and the Kombucha prepared from green tea could prevent the weight loss process in diabetic rats.
Diabetes is a chronic and progressive disease that results in disability and premature mortality 1 and appears in the form of hyperglycemia, the altered metabolism of lipids, carbohydrates, proteins and also an increase in the risk of cardiovascular diseases 2 . In diabetes, due to the lack of insulin the body cannot use glucose as a source of energy so enter the glucogeneosis phase that this makes the decrease and loss of muscle tissue and adipocytes. The weight loss is a very serious issue in the management and treatment of diabetes, especially diabetes type 1, which should be paid special attention 3 . Effectiveness of medicinal plants in the treatment or prevention of some diseases, including diabetes, is still contentious and is due to the lack of a clear mechanism of compounds present in these plants 4, 5 . Previous studies on the effectiveness or ineffectiveness of medicinal plants in the animal or clinical trials suggests the effectiveness of some of the studied plants [6] [7] ). Among the herbs used today to treat many diseases, green tea can be mentioned as one of their most important and the most widely used. Tea is obtained from the plant Camellia sinensis and used in the green and black form in different parts of the world 8, 9 . Among the teas, green tea has been reportedly attributed by the most beneficial health effects 8 .
Green tea as a medicinal plant is one of the richest sources of flavonoids used in most of Asia, Europe and North America 10 . This material is rich in catechin, epicatechin, epigallocatechin, and epigallocatechin gallate (EGCG). These flavonoids and other ingredients of green tea, including caffeine, theanine, vitamins, and saponins have been recognized as an anti-inflammatory, antioxidant, anti-cancer, anti-mutagenic agent and play a role in improving the insulin-resistance and the reduced obesity [11] [12] [13] . Some studies have shown that green tea can prevent the weight loss induced by diabetes type 1 12, 14, 15 . Kombucha drink is a fermented product that is obtained from Kombucha mushrooms, tea and sugar and fungi can cause changes in the structure of the beverage ingredients. The researchers believe that drinking is considered a nutrient supplement and taking it strengthens the immune system of the body and prevents the diseases.
A Kombucha fungus is in the form of a symbiotic mass of yeast, and bacteria and belongs to the fungi family; also, it is in the form of a flat, smooth and slimy plate. Along with each fermentation process, a new layer is created on the screen that is detachable from the previous layer. This fungus initially is placed on the tea surface in the form of a thin leaf and then becomes thick.
The bacteria of Acetobacter xylinoides, Bacterium glutanicum, Acetobacteraceti spp.xylinum, Acetobacter xylinum, Acetobacter pasteurianus, and yeasts of Zygosaccharomyces bailii, Berttanomycesbruxellensis, Saccharomyce sludwigii, Saccharomyces cerevisiae, Schizosacc haromycespombe, Pishia, Candia krusei, Candida kefyer, and Issatchenkiaori entalisoccidentalis have been separated from the biomass. Several studies have indicated the existence of other yeasts in addition to the aforementioned microorganisms. So far, many compounds have been isolated from the Kombucha drink including acetic acid, carbonic acid, folic acid, gluconic acid, glucuronic acid, lactic acid, oxalic acid, citric acid, malic acid, vitamin C, B family vitamins, including B6, B2, B3, B1 and B12 16 . Several studies have claimed that the useful effects of Kombucha may be related to its antioxidant activity or related to the compounds formed during fermentation. However, the exact mechanisms of action of Kombucha are not yet cleared 17 . Catechin found in tea has antioxidant, anticancer, anti-diabetic, anti-atherosclerosis properties which are better exerted under an environment containing acetic acid and glucuronic acid 16 . Therefore, the existence of acetic acid and gluconic acid in the Kombucha can cause the increase of anti-diabetic effects of catechin available in tea.
With regard to the issues raised, and since the effect of Kombucha made from black tea in reducing the weight has been reported in a few studies, and according to the investigation conducted, effect of Kombucha made from green tea on weight of the human or animal has not been done yet, we decided to study the influence of Kombucha made from green tea; so, if positive results are obtained in the future, Kombucha made from green tea should be used in preventing the weight loss process in the diabetic patients.
MATERIALS AND METHODS
The study was conducted on 30 male Wistar rats weighing 200-220 g. The rats were obtained from the Breeding and Rearing Center of Animals Laboratory affiliated with the Institute of Medicinal Plants (ACECR). Under controlled conditions of temperature and light animals were kept and in order to adapt to the conditions tested, they underwent a free diet for a week.
Diabetes model in rats was established with a single intraperitoneally injection of 120mg/ kg alloxan per body weight 18, 19 . A criterion for diabetes is the elevated blood glucose level above 130 mg /dl.
Then, rats were randomly distributed to three groups of 10 rats. 1) Control group (diabetic); 2) group receiving the green tea; 3) diabetic group receiving Kombucha prepared from the green tea.
Green Tea Preparation
The green tea at the rate 12 g/L is added in a flask containing boiling water and then after 5 minutes, placed in the room temperature let to cool and then the mixture is filtered 20 .
Intervention Procedure
According to the findings of previous studies, the animals in the groups were given Kombucha made from green tea industrially (prepared from the Delestan health tea), brewed green tea at a rate of 5ml/kg daily with the gavage method for four weeks; in addition, the control group were gavaged by water 23 . At the end of the study, weights of the rats in different groups were measured.
Statistical Analysis
For data analysis, the SPSS (version 19) was used. Data were expressed as mean ± standard deviation (mean ± SD).One-way analysis (ANOVA) test and Tukey's Post Hoc HSD test were used to determine significance of differences between means. In addition, a P-value of < 0.05 was considered as the significance interval for all statistical analyses.
RESULTS
After inducing diabetes in the control group, the weight loss process increased. The mean weights of the rats in the studied groups are shown in the table as below. As the data in this table and figure 1 show, the weight loss process in the diabetic groups receiving the green tea and Kombucha made from green tea was significantly less than the control group (respectively p = 0.024 and (p = 0.0001). Moreover, the administration of Kombucha prepared from green tea compared with the green tea prevented significantly the weight reduction (p = 0.0001).
DISCUSSION
One of the distinguishing features of type 1 diabetes is the reduction of the weight. This weight loss can occur for various reasons. One of these reasons is the increased inflammation caused by the disease. In diabetes the inflammatory factors increase and make the breakdown of the muscle tissue 21, 22 . Another reason for the weight loss is lack of insulin, because insulin is an anabolic hormone and it causes the protein and fat enter into the tissues. And a lack of this hormone in type 1 diabetes is in a direct relationship with cachexia seen in this disease 23 . Effect of Kombucha made from black tea on weight of the diabetic rats has been reported in limited studies 20 but effect of Kombucha made from green tea on weight of the diabetic rats or diabetic humans has not been studied yet.
In the present study, the effect of green tea and Kombucha made from green tea on the level of weight was assessed. The results showed that the process of weight loss in diabetic groups receiving the green tea and Kombucha made from green tea compared with the diabetic control group is significantly less. Also weight in the group receiving Kombucha prepared from green tea was significantly more than the group receiving the green tea. Consumption of the green tea and Kombucha prepared from green tea could prevent the weight loss process in the diabetic rats. The value of p 0.05 was considered as significant. P 1 : the mean weight in the control group compared with the diabetic groups receiving the green tea and Kombucha prepared from green tea P 2 : the mean weight in the group receiving the green tea compared with the group receiving Kombucha prepared from green tea In line with findings in the present study, results of a study conducted by Haidari et al. showed that consumption of 200 mg of green tea extract per kg of body weight caused an improvement in weight loss in diabetic rats 15 . Also in another study the effect of three doses of green tea extract respectively 50, 100, and 200 mg for six weeks in diabetic rats was investigated. Weighing in three groups receiving different doses of the extract did not show any significant decrease compared to non-diabetic control group. After the induction of diabetes, significant weight loss was seen in all diabetic groups that this weight loss continued progressively in the diabetic control group; however, in the three experimental groups that received different concentrations of the green tea, this weight loss was stopped and a relative increase occurred in weight. So no significant difference was observed between the weight of experimental rats before induction of diabetes and at the end of the experiment 12 .
About Kombucha tea, in a study conducted by Srihari et al. in 2013 , after 45 days it was observed that the consumption of Kombucha at a rate of 6 mg/kg body weight increased body's weight of the rats receiving Kombucha in comparison with the diabetic control group 21 . The results of this study are similar to the results obtained in the present study.
Kombucha has gluconic acid, glucuronic acid, acetic acid, vitamins of B1, B2, B3, B6, B12, carbonic acid, folic acid and amino acids that these substances are produced by fermentation 16, 20 . Catechin in green tea has anti-diabetic properties and it exerts and its properties better in a medium containing acetic acid and glucuronic acid. This feature may be the possible cause of significant reduction in the weight loss process in the diabetic rats receiving Kombucha prepared from the green tea compared with the green tea in this study 16 . Morshedi et al. (2005) attempted to study the chronic effects of the black tea and Kombucha tea on weight loss in diabetic rats. The results show that both black tea and Kombucha tea prevent the weight loss of the animal that is a diagnostic sign of diabetes. They guessed that the effect of Kombucha tea, too, may be due to substances found in black tea 24 . Based on the reviews carried out, it appears that green tea has a dual effect on weight. In addition, this effect probably is mediated indirectly and through adjustment of other metabolic variables; so that in terms of diabetes, green tea prevents the weight loss by glucose concentrations decrease and inflammatory factors and improvement of sensitivity to the insulin 25, 26 . However, in terms of obesity and overweight, by having the excitable effect on the basic metabolism level and in the disorder of absorption of fats, the green tea reduces fat tissue and body weight 27 . Anyhow, the data available about the effect of Kombucha on weight are insufficient and the necessity of more research in this field is obvious. In addition, acid acetic available in Kombucha can be one of the possible causes of the effect of Kombucha on lipid profile, including LDL and cholesterol. Possibly acetic acid contained in Kombucha activates the AMPactivated protein kinase (AMPK) that is a inhibitor of fatty acids and sterol synthesis, and decreases the amount of Malonyl-CoA in the liver. Thus, the acetic acid available in Kombucha will affect the synthesis of fat 17 . Polyphenols existing in Kombucha may prevent the death and injury of pancreas cells and rebuild and repair the injured beta cells 20 . As we observed in this study, consumption of the green tea and Kombucha obtained from green tea could prevent the process of weight loss in diabetic rats; so, by approaching on more studies of the animals and , eventually, humans, it is possible that we will conclude that this drink can be used to prevent weight loss in diabetic patients.
